A search for new physics in final states with an electron or a muon and a neutrino is presented. This analysis uses 2012 data corresponding to an integrated luminosity of 20 fb −1 , collected using the CMS detector in pp collisions at a center-of-mass energy of 8 TeV at the LHC. No significant excess of events above the standard model expectation is found in the transverse mass distribution of the lepton-neutrino system. Mass exclusion limits up to 3.35 TeV at 95% CL for a SM-like W boson are determined. Limits are also set on a model where interference between a potentially left-handed W and the SM W boson occurs. Another interpretation is performed in terms of compositeness, which would manifest itself as a four-fermion contact interaction, setting a limit on the new contact interaction scale Λ of 13.0 (10.9) TeV for the electron (muon) channel.
PoS(DIS 2013)123

Search for new physics in lepton + MET final states Philipp MILLET ratio of energy deposited in the hadronic and electromagnetic calorimeter, the shower shape, and the electron track. In both channels, events with a second isolated lepton are rejected. The neutrino is not detected directly, but gives rise to experimentally observed missing transverse energy (E miss T ). This quantity is determined using a particle-flow technique [17] , an algorithm designed to reconstruct a complete list of distinct particles using all the subcomponents of the CMS detector. In W decays, as well as in the HNC model, the lepton and E miss T are expected to be almost back-to-back in the transverse plane, and balanced in transverse energy. Additional kinematic criteria therefore select events with a ratio of the lepton p T and the E miss T , 0.4 < p T /E miss T < 1.5, along with the requirement of the angular difference, ∆φ ,ν > 0.8π. Here, ∆φ ,ν is the azimuthal opening angle between the charged lepton's transverse momentum (p T ) and E miss T direction. The main observable in this search is the transverse mass M T of the lepton-E miss T system, calculated as
Several large samples of simulated events were used to evaluate signal and background efficiencies. The generated events were processed through a full simulation of the CMS detector based on GEANT4 [18, 19] , a trigger emulation, and the event reconstruction chain. The selection and reconstruction efficiency is measured in data and simulation using tag-and-probe methods. Differences are accounted for by applying a scale factor to the simulation. Details about signal efficiencies, generators and cross sections can be found in [2] . The primary source of SM background
Search for new physics in lepton + MET final states Philipp MILLET is the off-peak, high transverse mass tail of W → ν decays. Other important backgrounds arise from QCD multijet, tt, and Drell-Yan events. Di-bosons (WW, WZ, ZZ) decaying to electrons, muons, or taus were also considered. The background is determined from simulation based on samples with high statistics at high M T . The simulation of pile-up is included in all event samples by superimposing minimum bias interactions onto the simulated processes. Uncertainties due to lepton energy or momentum resolution and scale are applied to the transverse mass spectrum, which is distorted (scaled and smeared). For the missing transverse energy, each energy deposition is assigned to its corresponding object (jet, tau, photon, electron, muon, and unclustered energy). It is then varied according to its type and from this the uncertainty on the missing transverse energy is calculated. Additional uncertainties on the integrated luminosity and the pileup determination are incorporated. The total uncertainty of the expected background is shown as grey, hatched bands in Figure 2 . The largest contribution in the electron channel derives from the electron energy scale, while the muon-transverse-momentum scale constitutes the major contribution in the muon channel.
The transverse mass distributions for accepted events in the electron and muon channels are shown in Figure 2 Upper limits on the production cross section times the branching fraction σ W × B(W → ν), with = e or µ are set. Cross section limits are derived using a Bayesian method with a uniform prior probability distribution for the signal cross section. Systematic uncertainties on the signal and background yield were included via nuisance parameters with a log-normal prior distribution. The limits are calculated using a binned likelihood. Multiple bins, as displayed in Figure 2 with M T > 250 GeV, are considered. When combining the electron and muon channel, the uncertainties deriving from the different lepton measurements are assumed to be independent. Uncertainties due to the missing transverse energy determination, the pileup and the luminosity measurement are considered to be fully correlated.
Using the central value of the theoretical cross section times the branching fraction, the existence of a SSM W with SM-like coupling is excluded at 95% confidence level for W masses less than 3.35 TeV (compared with an expected limit of 3.40 TeV). Figure 3 -left displays the excluded W cross section times branching ratio as a function of the W mass. To determine the limits on the W models including interference effects with the W, the difference ∆σ in the M T spectrum between the W-W signal sample and the W-only sample is considered. Limits on the cross section modifier ∆σ /∆σ W are summarized in Table 1 .
[GeV] In the HNC contact interaction interpretation, a limit can be set on the binding energy scale Λ. The statistical interpretation is identical to the W case. The limit on Λ is calculated to be 13.0 TeV in the electron and 10.9 TeV in the muon channel. No combination is attempted here since the
Search for new physics in lepton + MET final states Philipp MILLET compositeness substructure may differ between the channels. Apart from the model dependent multi bin limits, a cross section limit for an unspecific signal is determined by using a single bin ranging from a lower threshold M min T to infinity, as shown in Figure 3 -right. 
